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Abstract:
After receiving FEMA hazard mitigation grants to improve weather and water
management infrastructure, many communities are able to complete additional capital
improvement projects that would not have been possible without the improvements facilitated by
FEMA grants. FEMA projects often convert tracts of land to greenspace, or stabilize flooddamaged lands. Many communities then build public parks on such lands as a direct result.
Although these parks or greenspaces create a benefit for their communities, FEMA’s methods for
post-project evaluation, known as “Loss Avoidance Studies,” do not typically take the costs and
benefits of new parks or greenspaces into consideration. From 2011-2015, London, Kentucky
conducted a FEMA-funded overhaul of its drainage infrastructure, and the project led to the
opening of two new parks: The Whitley Branch Veterans Park and the London Rotary
Playground. This study is a cost-benefit analysis that estimates the monetary value of the benefit
that London will experience from using the two new parks for approximately the next 20 years.
Findings from this report suggest that London, Kentucky’s parks will produce approximately
$681,751 of marginal user benefit from the two parks, offsetting 37% of the $1,839,321 of cost
required to build and maintain them. Because cost-benefit analysis is highly uncertain, I have
included a sensitivity analysis that presents reasonable best and worst-case possible returns on
investment. Current FEMA Loss-Avoidance methodology does not take the after effects of
mitigation into account. By at least examining additional projects catalyzed by its grants, FEMA
could gain a more holistic view of the impact that its grants are having at the local level.
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Introduction:
The Federal Emergency Management Agency (FEMA) offers federal financial assistance
to state and local governments through their Hazard Mitigation Grants Program. These monies
are used for many purposes, including acquiring and elevating or demolishing flood-prone
structures, as well as improving flood management and drainage infrastructure to prevent or limit
future flooding. In many cases, infrastructure and drainage improvements can be made that can
keep a flood prone area much drier and safer than its existing infrastructure allows (Evans,
2018). In 2010, the city of London, Kentucky, received a grant to complete a $760,000 overhaul
of the community’s drainage infrastructure along the Whitley Branch. This creek is a tributary of
the Little Laurel River that flooded repeatedly, inundating many different residences, businesses,
and publicly-owned lands causing over $2 million in damages (Evans, 2018).
In order to justify the expenditure of Federal monies for such projects, FEMA often
conducts or commissions “Loss Avoidance Studies,” which calculate how cost-effective a
completed hazard mitigation project has proven to be. By calculating how much damage would
have been done to an area had FEMA not intervened and completed a project, an estimate of how
much money the affected community has saved can be made, and then this estimate can be
extrapolated out over the duration of a project’s useful life (FEMA has deemed the useful life of
drainage projects like London’s to be 30 years). Dividing these “losses avoided” by the total
project cost yields a “return on investment ratio,” or ROI. A 2018 Loss Avoidance of the London
Whitley Branch concluded that the project had already led to savings totaling 51.2% of the
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project cost, and that the project will save 497% of the original investment over its 30 year useful
life, totaling just over $3.78 million (Evans, 2018).1
FEMA has long used traditional loss avoidance study methods as described above. They
have proven to be a useful way to evaluate the cost-effectiveness of mitigation projects, but loss
avoidance studies ignore many of the other effects that successful mitigation can have on a
community. As a direct result of London’s drainage improvements, the city was able to construct
two new community parks, as well as build new sidewalks in the downtown area where none
previously existed. This report is an examination of the additional social benefits that the city of
London has been able to enjoy in the aftermath of their successful mitigation project, and
contains a cost-benefit calculation that quantifies the social benefit created through the
construction of the two major offshoots of the Whitley Branch Drainage Improvement Project:
the Whitley Branch Veterans Park and the Renovation and reopening of the London Rotary
Playground. Further, a sensitivity analysis of the benefit calculation and a qualitative discussion
of additional projects undertaken and analysis other unquantifiable benefits that the City of
London enjoys will be conducted.
This report finds that in addition to the nearly 5-to-1 return on investment that London
will experience from their FEMA funded drainage project (Evans, 2018), the city will also see a
total marginal benefit of $681,751 from use of the new Whitley Branch Veterans Park and the
renovated Rotary Playground over the next twenty years (the city’s determined useful life of the
park projects). This equates to an overall benefit-to-cost ratio of 0.37 for the two park projects.
This means that marginal use benefits of the park will offset 37% of construction costs and

For a full Loss-Avoidance Analysis of London’s drainage improvements, please see “Evans, Greyson. Post-Project Evaluation
of Drainage Improvement Mitigation.”
1
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annual maintenance. Traditional Loss Avoidance Study methodology typically does not take into
account the long-term secondary effects that mitigation projects can have on communities, such
as this benefit that London now enjoys from the Veteran’s Park and the Rotary Playground.
When effective, hazard mitigation projects can be a catalyst for more community improvement
projects and new social benefits that may have previously been impossible to achieve. This was
the case in London, and enjoyment and use of the two new parks should be considered a
secondary benefit of London’s FEMA-funded drainage overhaul, while keeping in mind that the
real return on investment created by the parks is uncertain and can only be estimated.
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London’s Public Spaces, Before and After Drainage Improvement:
London, Kentucky, the seat of Laurel County, is situated in the South-Central part of the
state. London has a population of approximately 8,000 and a median age of 41. London’s median
household income is approximately $33,000. The local economy relies primarily on
manufacturing, retail trade, and healthcare assistance (US Census Bureau, 2017). The
community sits in the floodplain of the Little Laurel River. Repetitive flooding of the Whitley
Branch, which feeds the Little Laurel River, and the resulting damage led to FEMA’s funding of
the Whitley Branch Drainage Improvement Project from 2010-2015 (Evans, 2018). Map 1 below
shows Laurel County’ location in Kentucky.2

Following the completion of the drainage overhaul, several community improvement
projects were completed, with the two most notable being the Whitley Branch Veteran’s Park
and the reconstruction and re-opening of the Rotary Playground. Map 2 on the following page
shows the layout and location of the two parks, and the two new facilities are outlined. FEMA’s
drainage project was conducted along Dixie Street immediately north of the Veteran’s Park.
Since FEMA’s project was completed, the mapped area below has experienced no flooding or
standing water.3

2
3

Map 1: Laurel County, Kentucky is highlighted in dark green. (https://www.kyatlas.com/21125.html)
Information provided by Rick Cochrane, London Public Safety Director.
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Map 1: Project area- The Whitley Branch Veteran’s Park (outlined in orange) and London Rotary Playground (outlined in blue) are situated
between and accessed from Dixie Street and Whitley Street in downtown London. Before drainage overhaul, this area was a special FEMA
floodplain, and was inundated repeatedly when rains came. Southeastern Farm Supply (business circled in red) was flooded repeatedly, and
experienced nearly $500,000 in damages to facilities and inventory before FEMA funded the drainage improvement. FEMA’s Drainage project
took place immediately north of this map, stretching roughly one mile along Dixie Street (Evans, 2018).
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Whitley Branch Veterans’ Park

Image 2: Photo of walking path and bridge inside the Whitley Branch Veteran’s Park (City of London, 2018)

Throughout 2017, London constructed their self-proclaimed “Centerpiece of the City,”
the Whitley Branch Veteran’s Park (City of London, 2018). The park is a wooded area with
greenspace, an enclosed dog park, paved and unpaved walking track with three bridges over the
park’s streams, gardens, benches/sitting areas, and two picnic shelter areas with a bathroom
facility. The park sits on approximately 25 acres along Dixie Street, and sits in the center of the
drainage improvement project site. According to Rick Cochrane, London’s Public Safety
Director, the Park sees heavy use every day, with the coldest days of the winter being the only
exception. The park opened at the very end of 2017, and cost the local government
$1,052,203.18, a significant portion of which was spent on land acquisition.4
Whitley Branch Veteran’s Park would have been impossible to construct, if not for the
FEMA-funded drainage overhaul that took place. Before the drainage project was completed, the

4

Information provided by Rick Cochrane, London Public Safety Director
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area on which the park was constructed sat vacant and largely unused, and was considered unfit
to develop in any way due to repetitive flooding and swampy conditions. From 2002 until
breaking ground on the drainage project in the summer of 2011, London spent just over $1.3
million simply to repair and replace breaks and malfunctions in the drainage and sewer systems
as a result of repetitive flooding and an inadequate capacity. Nearly half a million of those
dollars were spent fixing damage along Dixie Street and Mill Street, which border the Veteran’s
Park (Evans, 2018). The drainage project and the construction of the Veteran’s Park was a huge
transformation, in that the city went from repetitively spending to repair flood damage to
enjoying the benefit of what has become its most-used public recreational space.

11

Renovation and Re-opening of the London Rotary Playground
The London Rotary Club sponsored the construction of a small playground in the early
1990s for the community’s children. The playground lot borders the parcel where the Veteran’s
Park is located today. Throughout the short life of the playground, repeated flooding led to an
unusable, wet play space and a black mold issue, both of which forced the city to frequently
close the playground to all visitors. According to Rick Cochrane, the city closed the playground
permanently roughly one year before breaking ground on the FEMA drainage improvement
project in 2011.

Photos 2 and 3: London Rotary Park during flood conditions before improvements, ca. 2009 (Images taken by and courtesy of Rick Cochrane)

After the completion of the Whitley Branch drainage overhaul, the city spent $210,000 to
purchase all-new playground equipment and renovate to reopen the Rotary Playground. The new
equipment represents a significant upgrade both in terms of recreational opportunities for local
children and resiliency and resistance against weather and water damage. The playground is
100% handicap accessible (London’s only handicap-accessible playground) and fully weather
and water proofed (City of London, 2018). Since its grand re-opening, the playground has
experienced no closures. Public Safety Director Rick Cochrane monitors the facility, and attests
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that the playground’s parking lot stays filled most every day. Photo 4 below shows the new and
improved playground facility (City of London, 2018).

Photo 4: New Equipment at London Rotary Playground (City of London)

Literature Review:
In order to justify the need for deeper analysis of the London case and for this report,
basic knowledge of two areas of literature is necessary. The first area to understand is the
existing loss avoidance literature on FEMA-funded mitigation projects. In this review, I explore
several prominent examples of such studies, and identify some of their major strengths. I also
explore where more work with new methods may need to be performed. In current loss
avoidance literature, most studies choose not to account for secondary and indirect benefits that
are a product of successful mitigation actions. By estimating the economic value of the social
costs and benefits created by the Whitley Branch Veteran’s Park and the London Rotary
Playground, I hope to provide a more complete documentation of the extent of impact that the
FEMA-funded drainage overhaul project had on the community. Thus, this review also covers
the existing literature on estimating the value of time spent at public parks, in order to develop a
framework for calculating the impact of London’s two new facilities.
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In 2007, the Natural Hazards Review reported that FEMA typically sees a 5:1 benefitcost ratio on flood-related mitigation activities, based on post-project evaluation (Rose et al.
2007). FEMA has conducted studies on a number of completed projects across the country to
evaluate the cost-effectiveness and return on investment of their expenditures. Typically, these
studies evaluate the funds saved as a product of acquisition and demolition projects. One of the
very largest and most cited studies of this type was conducted by FEMA in Eastern Missouri in
2009. In the aftermath of significant flooding in 1994 and 1995, FEMA acquired and demolished
just over two thousand buildings. FEMA’s evaluation claims that as of 2008, over $96 million
(212% of the project’s cost) had already been recovered in flood damages and losses avoided
(FEMA 2009; Eastern MO). In 2011, Esther White, an alum of UK’s Martin School, evaluated
FEMA’s 1998 acquisition of 22 flood-prone structures in Shepherdsville, Kentucky. Her results
indicated that in the first twelve years after project completion, over 245% of the project’s cost
had been experienced in savings through avoided flood damages (White 2011, 14).
FEMA also evaluates losses avoided from the construction of drainage improvement
projects, albeit far less often. The original evaluation of the Whitley Branch project from which
this study originated relied heavily upon such studies. In 2007, FEMA conducted a study on 37
different drainage improvement actions that were taken in Los Angeles and San Diego 2002.
After five years, the project had accrued a 37% return on investment, insinuating that significant
savings would be experienced over the 30 year useful life of the project (FEMA 2017; Southern
CA). Despite being a cost effective project, returns on FEMA’s drainage improvement
investments often stack up much higher. In one extreme case, FEMA experienced a more than
20-to-1 return on a $2.5 million investment to overhaul drainage capacities over 25 years
following major flooding in Iowa in 1993 (Dept. of Homeland Security, 2010). In 2017, FEMA
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evaluated a completed retention basin and ditch improvement project in Carson City, Nevada.
An overall savings of $3.95 for every dollar invested had been experienced by the time the study
was conducted (FEMA 2017; Carson City, NV). This study was particularly relevant to my
evaluation in London, because the Whitley Branch project consisted of retention basin
construction and culvert expansion. The original losses avoided calculation for the Whitley
Branch project yielded an estimated 51.2% return on FEMA’s investment in the first three years
after project closeout, and forecasted a 497% return over the 30-year useful life of the project
(Evans 2018).
Based upon the examples above, Loss Avoidance studies are a useful tool for showcasing
monetary savings that mitigation projects create through the prevention of and loss from natural
hazards. Often, loss-avoidance studies with large returns on investment are utilized to advocate
for more projects of a similar nature to be conducted in the future. Overall, they may
oversimplify the cost-benefit accounting by ignoring many of the impacts of FEMA’s projects
beyond limiting weather damage. For example, in a July 2011 report, the NADO Research
Foundation discusses how the city of Tulsa, Oklahoma, utilized land and monies saved from a
FEMA acquisition project completed in the 1980s to create greenspace within the city for
perpetuity and to build several different parks and recreational facilities (NADO, 2011).
Undoubtedly, Tulsa’s new public spaces have created a benefit for the community, and that
benefit has an economic value. Though this seems obvious, such benefits are not typically
considered when evaluating the impacts of mitigation efforts. In a 2016 article published in
Natural Hazards, Mechler points out this weakness in loss avoidance methodology, stating that
“many of the costs and benefits from DRR [Disaster Risk Reduction] can be of indirect and
intangible nature, yet these can be difficult to identify and quantify for inclusion in a CBA [Cost-
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Benefit Analysis]” (Mechler 2016). What is unique about the London Whitley Branch case is
that the major secondary benefit of FEMA’s mitigation project is that the city was able to build
two public parks that would have been impossible to construct and maintain without the drainage
overhaul. Thus, costs and benefits created by the new parks should be considered in an accurate
cost-benefit account of the FEMA-sponsored drainage project’s impacts.
To estimate the economic value of the benefit created by London’s two new parks, we
must understand the existing literature on determining and monetizing the economic value of
recreational time. In an influential 1995 publication in the Journal of Leisure Research,
Lockwood and Tracy estimated that the social value of a particular park and recreational area in
Sydney, Australia was between $23 million and $33 million (US dollars), with a single-visit
value of between $7.42 and $10.56 per individual per hour (Lockwood and Tracy, 1995). A
recent article in December, 2018 edition of the Value in Health journal estimated that individuals
were, on average, willing to trade €15.86 in earnings for an hour of leisure time (Verbooy et al.
2018). These cases suggest that there is significant economic value in the time that individuals
spend on recreation and at local parks.
Though it is certain that parks create economic values for their communities, estimates
regarding the value created by parks and public recreational spaces vary greatly. In an extensive
2009 report, The Trust for Public Land estimated that the value of leisure time (sitting, relaxing,
use of dog park spaces, and playgrounds) at a public park was approximately $1.91 per person
per visit, and that the value of exercising at a public park was $3.05 per person per visit, based on
a survey of Boston municipal park users. The report also asserted that, on average, community
parks raised the value of surrounding properties within 500 feet by approximately 5% (The Trust
for Public Land, 2009). The US Forest Service estimated that the economic values (in 2016
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dollars) of backpacking, hiking/walking, and picnicking/leisure were $44, $95.31, and $60.03,
respectively, per person per outing (USDA, 2017). Rosenberger and Loomis compiled the
estimated values of various recreation activities from a number of studies conducted from 1967
to 1998. Adjusted to 1996 dollars, they found median one-use values of $54.90, $24.21, and
$10.03 for biking, picnicking, and general recreation, respectively (Rosenberger and Loomis,
2001).
The literature on determining the economic values of visits to parks is widely varied, and
no estimation of this value is without controversy. The cost-benefit calculation in this report
assumes a rate of $3 per hour for the value of an individual park visit. This assumption is derived
from taking the average of the general recreation value ($1.91) and the exercise value ($3.05)
from The Trust for Public Land’s 2009 survey discussed above ($2.48). Adjusting for inflation
at a rate of 2.2%5 annually, since the survey was conducted in 2009, yields $3 as an hourly use
value for public parks and playgrounds (in 2018 dollars, since 2018 was the first year of useful
life for the parks). A common criticism of benefit-calculations is that benefits are frequently
overestimated, thus inflating the resulting benefit-cost ratio to justify or advocate for the
expenditure in question. $3 is an hourly rate that is justified by the literature and that prevents
gross overestimation of benefit, while still reflecting significant value. Higher estimates, such as
those from the US Forest Service and the study by Rosenberger and Loomis discussed above, are
often associated with settings with use values far higher than a typical rural public park or
playground, and focus upon state and national parks, significant natural landmarks, and vacation
destinations. It is plausible that the value of an hour of use of London’s two new park spaces

5

Current US Inflation Rate, estimated by Kiplinger (https://www.kiplinger.com/article/business/T019-C000-S010-inflation-rate-forecast.html)
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could be much higher or lower than our $3 estimate, and this possibility is outlined in the
sensitivity analysis of this report.
In summary, this addition to the original Whitley Branch loss avoidance study (Evans
2018) seeks to more completely evaluating the London Whitley Branch Drainage Improvement
Project, and to showcase additional factors that should be considered, primarily the public park
spaces that were developed as a result. These factors fall outside the scope of traditional Loss
Avoidance studies. Social costs and benefits that are catalyzed by mitigation projects have long
been unevaluated by researchers, and the Whitley Branch project represents a case study of how
these costs and benefits take shape. Based upon the relevant literature associated with the
economic value of recreation time and public spaces, this study will utilize a base rate of $3 per
hour of usage to estimate the economic benefit created by London’s new public spaces. Higher
and lower hourly rates are utilized in this report’s sensitivity analysis.
Methods:
Research Design:
To evaluate the full implications of the many community improvements catalyzed by the
Whitley Branch Project that cannot be calculated by or considered in a loss avoidance study, I
estimated the dollar value, in 2018 dollars, of the social benefits that London will experience due
to the construction of the Whitley Branch Veterans Park and the renovation and reopening of the
Rotary Playground that borders the Veterans Park. The total cost of each project is calculated as
well, including annual maintenance. Because the useful life of the two parks is twenty years, the
social benefit calculation conducted will be extrapolated to estimate the total benefit that London
will accrue by 2037, when the useful life of the two parks will have reached its end. According
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to Public Safety Director Rick Cochrane, the city determined the useful life of the projects to be
twenty years, because all park equipment and infrastructure is either under warranty or insured
for a term of twenty years. Warranties and insurance were included in the overall construction
costs provided by Mr. Cochrane for this study. Ultimately, this calculation yields a benefit-tocost, or return-on-investment, ratio.
Monetary values for one year of social benefit for each of the new projects in London will be
calculated using this formula:
Net Benefit= Marginal Social Benefit- Upfront Project Cost- Annual Maintenance Costs
Because London has another public park space that opened in 2014 that offers a walking
track and playground, many of the city’s residents were already experiencing the benefit of using
a public park. Some of the individuals who use the Veteran’s Park and the new Rotary
Playground today had been using public park spaces previously. Thus, the social benefit that is
created by the two new parks is not based upon the total usage of the new park facilities. The
benefit created by the new parks is found in the average daily increase in the number of
individuals enjoying leisure time at one of London’s parks. Thus, only marginal users of the two
new parks will be factored into the benefit calculation. Marginal use will be an estimation of the
average daily number of visitors to the Veteran’s Park and the Rotary Playground who would not
have used a public park before the two new facilities were constructed. Marginal social benefit
for one year of use of the Veterans Park and Rotary Playground will be calculated as follows:
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐷𝑎𝑖𝑙𝑦 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑀𝑎𝑟𝑔𝑖𝑛𝑎𝑙 𝑈𝑠𝑒𝑟𝑠 × 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝐸𝑎𝑐ℎ 𝑈𝑠𝑒 ×
𝐷𝑜𝑙𝑙𝑎𝑟 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑂𝑛𝑒 𝐻𝑜𝑢𝑟 𝑜𝑓 𝑈𝑠𝑒 × 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐶𝑙𝑒𝑚𝑒𝑛𝑡 𝐷𝑎𝑦𝑠 𝑓𝑜𝑟 𝑈𝑠𝑒 𝑖𝑛 𝑂𝑛𝑒 𝑌𝑒𝑎𝑟 =
𝑶𝒏𝒆 𝒀𝒆𝒂𝒓 𝑴𝒂𝒓𝒈𝒊𝒏𝒂𝒍 𝑺𝒐𝒄𝒊𝒂𝒍 𝑩𝒆𝒏𝒆𝒇𝒊𝒕 𝒐𝒇 𝑷𝒂𝒓𝒌𝒔
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Annual maintenance expenses as well as the cost of construction of the Veterans Park and Rotary
Playground, as well as usage estimates were based upon the city of London’s records and
estimations from local officials, primarily Rick Cochrane, who oversaw much of the London
Whitley Branch Drainage Project and the development of the new parks. The dollar value of
each hour of use will be based upon the economic values of leisure time discussed in the
literature review. The value of the parks’ daily marginal social benefit will be multiplied by an
estimated 270 clement days of use to find the one-year marginal benefit of the parks.
The one-year marginal benefit and the annual maintenance costs of the two park spaces
will be discounted to estimate inflation-adjusted costs and benefits for each of the 20 years of
useful life of the facilities, from 2018 to 2037. The following formula will be used:
𝐷𝑖𝑠𝑐𝑜𝑢𝑛𝑡𝑒𝑑 𝑉𝑎𝑙𝑢𝑒 = 𝑋/(1.07𝑛 )
X represents the year one marginal benefit, and n is the number of years since the parks opened
in 2018 (i.e, n=1 in 2019, and n=19 in 2037). This same formula will be used to discount annual
maintenance costs, by using annual maintenance cost, provided by Rick Cochrane, as “X” in the
formula.
The Office of Management and Budget suggests utilizing a social discount rate of 7% for
cost-benefit analyses of government programs that create a public benefit (US OMB, 2018).
According to Public Safety Director Rick Cochrane, the city’s government has determined the
useful life of the new park spaces to be 20 years because the park’s facilities and equipment are
under a twenty-year warranty. This calculation will allow the annual marginal benefit estimation
to be extrapolated over the entire lifetime of the two parks, and will allow for an overall benefitto-cost ratio to be calculated.
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Assumptions & Justification:
In order to arrive at an overall cost-benefit ratio, a number of assumptions were drawn
about the values that were input into the computation of park benefit. Table 1 on the following
page lists the assumed values of a number of inputs into the benefit-cost calculation, and
provides reasoning or justification for each assumption. All assumed values are manipulated in
the best case and worst-case estimations found in the sensitivity analysis, with the exception of
270 days of annual use, which was held constant. Appendix B contains estimations where each
assumed value was manipulated individually, to show how each input affects the overall benefitcost ratio.
Benefit Input
Value of 1 hour at Park
Avg. Daily Users
Avg. Duration of Visit
Clement Days/Year
Social Discount Rate
% of Users “Marginal”

Assumed
Value
$3
150
1.5 hours
270
7% Annually
33%

Source/Justification
Based upon Review of Relevant Literature
Estimated by R. Cochrane, Public Safety Director
Estimated by R. Cochrane, Public Safety Director
2018 NWS Annual Climatological Report
OMB 2019 Rate for Cost-Benefit Analysis
Explained Below, Estimated by R. Cochrane

Table 1: List of Assumptions and corresponding justifications made within Cost-Benefit Calculation for Veteran’s Park and Rotary Playground

The assumed $3 value of an hour of use is discussed and justified in this report’s review
of literature on the value of leisure time, recreation, and parks. Park usage estimates were
provided by London’s Public Safety Director, Mr. Rick Cochrane. He estimated that the parks
see a total of approximately 150 visitors a day. Further, Cochrane said that the park sees (in his
estimation) at least 100 total visitors daily, but that it is rare for the park to host over 200 total
visitors on any given day. Thus, 100 and 200 are used as the lower and upper bounds,
respectively, for the average daily number of visitors in this report’s sensitivity analysis. Two
hundred seventy was utilized as the number of clement days for park use based upon the 2018
National Weather Service Climatological Report for London. According to the National Weather
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Service, London experiences an average of 86.1 days per year with over 0.10 inches of
precipitation, and an average of 10 days per year where high temperatures are below freezing
(US National Weather Service, 2018). Two hundred seventy clement days assumes at least
minimal overlap of days too cold and too wet for park use. Because weather patterns are highly
variable, the number of clement days in any given year may vary significantly. Two hundred
seventy days is this study’s estimate for an average year, given National Weather Service data,
and is held constant in the best and worst case scenarios in the sensitivity analysis. A 7% social
discount rate will be utilized, based upon the Office of Management and Budget’s standard
procedure (US OMB).
A 33% marginal use rate for a cost-benefit analysis is fairly high. This assumption is
based upon the fact that before London opened the Veteran’s Park and the Rotary Playground,
the city had only one municipal walking track and playground, which was located across town at
the London Wellness Park (City of London, 2018). No dog park was available. According to
Safety Director Cochrane, the new parks are used far more than the Wellness Park has ever been
used, and many of the users of the new park had never used any of London’s other public
outdoor recreation areas at all. On the whole, Cochrane estimated that the two new facilities at
least doubled the total amount of use of London’s parks and recreation facilities. Calculating
marginal use rates of public spaces is an exercise that is almost always met with debate. Exact
data for the proportion of users of the Veteran’s Park and the Rotary Playground who are truly
“marginal” is unknown. The sensitivity analysis utilizes a 25 percent rate for worst-case
scenario, and a 50 percent rate for the best-case. Obviously, the rate of marginal use is non-zero,
as the two new parks led to a net increase in park use in London. It is also less than 100%, as
many citizens utilized the London Wellness Park before the Veteran’s Park and Rotary
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Playground opened, and the wellness park still receives use. Cost of construction and annual
maintenance was recorded by the city of London and provided for this project by Rick Cochrane,
thus inputs of cost were held constant, rather than manipulated for sensitivity analysis. Annual
maintenance is based upon the cost of compensating two full-time public works employees who
maintain the new park spaces.
Sensitivity Analysis Methodology:
Because many of the assumptions made to carry out this report’s benefit calculation are
controversial and are based upon estimation, a sensitivity analysis was conducted. Sensitivity
analysis was conducted by adjusting the values of inputs that were based upon assumptions or
estimation. The results section of this report contains a “best-case scenario” based upon adjusted
input values that are generous in terms of benefit creation, and a worst-case scenario, with
estimates on the conservative end of benefit creation. This exercise yields a range of benefits that
could be seen by the city of London in reality that frames the upper and lower ends of what
should be considered plausible. Appendix A lists results where each assumption has been
adjusted individually, to show how the overall benefit-cost ratio is impacted by each of the
report’s assumptions.
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Results:
Utilizing the assumptions listed in Table 1 yields a return on investment ratio of 0.37 to 1
for the City of London over the useful life of the Veteran’s Park and the Rotary Playground.
After discounting and extrapolating over the twenty year useful life of the two parks, London can
expect to accrue a total marginal benefit of $681,751, and a total project cost of $1,839,321.00.
This means that the marginal benefit created by the two parks will offset approximately 37
percent of project cost. Table 2 on the following page displays the calculation in its entirety,
broken down year by year. Manipulated results that reflect the extreme best and worst-case
scenarios for the city of London in the sensitivity analysis.
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Cost-Benefit Analysis: Whitley Branch Veteran’s Park and Rotary Playground, 2018-2037
Year

Construction

Discounted Annual

Discounted Annual

Net Marginal

Overall Net

Costs

Maintenance Cost

Marginal Benefit

Benefit for the Year

Position

$1,262,203

$50,912

$60,143

-$1,252,973

-$1,252,973

2019

-

$47,581

$56,208

$8,627

-$1,244,346

2020

-

$44,469

$52,531

$8,062

-$1,236,284

2021

-

$41,559

$49,094

$7,535

-$1,228,749

2022

-

$38,841

$45,882

$7,042

-$1,221,707

2023

-

$36,300

$42,881

$6,581

-$1,215,126

2024

-

$33,925

$40,075

$6,151

-$1,208,975

2025

-

$31,705

$37,454

$5,748

-$1,203,227

2026

-

$29,631

$35,003

$5,372

-$1,197,855

2027

-

$27,693

$32,714

$5,021

-$1,192,834

2028

-

$25,881

$30,573

$4,692

-$1,188,142

2029

-

$24,188

$28,573

$4,385

-$1,183,757

2030

-

$22,606

$26,704

$4,098

-$1,179,659

2031

-

$21,127

$24,957

$3,830

-$1,175,289

2032

-

$19,745

$23,324

$3,580

-$1,172,249

2033

-

$18,453

$21,798

$3,346

-$1,168,903

2034

-

$17,246

$20,372

$3,127

-$1,165,776

2035

-

$16,117

$19,040

$2,922

-$1,162,854

2036

-

$15,063

$17,794

$2,731

-$1,160,123

2037

-

$14,078

$16,630

$2,552

-$1,157,571

TOTAL

$1,262,203

$577,118

$681,751

-$1,157,570

$-1,157,570

2018
(Undiscounted)

Table 2: Cost-Benefit Analysis results for London’s two new parks, extrapolated over the 20-year useful life of the two parks; All values in table
rounded to nearest dollar.
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Sensitivity Analysis: Best and Worst-Case Scenarios
Table 2 below displays the adjusted assumptions used to calculate best-case and worstcase estimates of London’s cost-benefit ratio for the two parks, and summarizes the results of
best and worst-case calculations.
Benefit Input

Worst-Case Assumed Value

Best-Case Assumed Value

Value of 1 hour at Park

$2.48

$10.00

Avg. Daily Users

100

200

Avg. Duration of Visit

1 hour

2 hours

Clement Days/Year

270

270

Social Discount Rate

9%

5%

% of Users “Marginal”

25%

50%

Calculation Results

Worst-Case Scenario Results

Best-Case Scenario Results

Total Discounted Marginal Benefit

$166,565

$7,066,073

Total Discounted Maintenance Cost

$506,580

$666,200

Total Discounted Project Cost

$1,768,783

$1,928,403

Net Marginal Benefit

-$1,602,219

$5,137,670

Cost-Benefit Ratio

0.094

3.66

Table 2: Adjusted assumptions and results for extreme best and worst case sensitivity analysis

Worst-case hourly value of time at the park was manipulated based upon values from relevant
literature on the topic that was reviewed at the outset of this report. $2.48 an hour is based upon
an average of the Trust for Public Land’s estimated values for general recreation and exercise at
a park facility. $10 as a best-case scenario value is based upon this report’s review of relevant
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literature, and Rosenberger and Loomis’ $10.03 value for general recreation. The literature
suggests that in some special cases, the value of an hour of recreation can be well over $50. This
literature, however, typically deals with national parks and tourist attractions, rather than with
public parks in rural communities like London. For that reason, extremely high hourly use values
were not considered. Average duration of visit, social discount rate, and the percentage of users
who were considered marginal were manipulated to create a uniform, scaled range with the
original assumption as the average of the two extremes. Safety Director Cochrane estimated that
the park sees an average of at least 150 users a day, but asserted that the average number of users
a day was certainly between 100 and 200. Thus, 100 and 200 were used as upper and lower
bounds for the sensitivity analysis. When
Based on the table above, it is evident that manipulating the cost-benefit calculation’s
base assumptions leads to dramatic changes in overall results. The above scenarios represent
extreme outcomes, both positive and negative, that could be reasonably calculated for London’s
two new parks. This sensitivity analysis shows that the range of real benefits that London could
experience is quite wide, and is dependent upon the assumptions that we make about how park
spaces should be valued. This is typical of studies of this nature. The original cost-benefit
calculation provides a far more likely estimate of net benefit.
Break-Even Points:
In any cost-benefit analysis, two inputs that are typically met by pushback and
controversy are the economic value assigned to the use of the project being studied and the rate
of marginal use. This study is no exception, and acknowledges that a $3 hourly use value and a
33% marginal use rate might raise questions. Holding all other assumptions from the original
cost-benefit estimation constant, including a 33% marginal use rate, London’s two parks would
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have to have an hourly use value of $8.06 in order for the benefit enjoyed by marginal users to
offset the entire cost of the project and its annual maintenance. If we assume that $3 is an
accurate value for an hour of use at the two parks and we hold all other assumptions from the
original calculation constant, London’s parks would require a marginal use rate of approximately
89% in order to offset total project cost within 20 years.
Limitations, Omissions, & Areas for Continued Study:
Limitations on Accuracy Due to Methodology and Assumptions:
The first and most significant limitation of the study above is that the study’s nature is
that assessing the value of a public recreation facility is a topic that is contentiously debated,
even by top scholars in the field. This leads to vast discrepancies in value estimation, based upon
fundamental assumptions about how parks should be valued. This report’s sensitivity analysis
reflects the very contentious, and at times challenging, nature of such estimations. Naturally, due
to the controversies associated with social benefit calculation, this study’s estimates should not
be considered exact monetary valuations of London’s new parks, or of London’s FEMA-funded
drainage project. In actuality, the overall net benefit or cost associated with the two new parks
remains uncertain, but we can be confident that it falls within the range of the above sensitivity
analysis.
Social benefit calculation based upon marginal use is a cost-benefit analysis technique
that can produce uncertain and widely varied results. Although my estimate asserts that London
will only offset just under four tenths of the cost of the park projects through marginal benefit, it
is not safe to consider the parks to be a poor or failed investment, as many costs and benefits
were either omitted or are unquantifiable. These impacts are discussed in the limitations section
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below. My estimates in this report’s sensitivity analysis show that under best-case assumptions,
London would experience a significant return on investment. Based upon assumptions from this
report’s central cost-benefit analysis, the new parks will see over 1.2 million hours of general use
over their 20-year useful life. They have earned themselves the nickname “Centerpiece of the
City,” and are now a popular place for residents to spend time (City of London, 2018).
Additionally, many of the key inputs into the cost-benefit calculation in this report are
based upon estimation and assumption. This limitation is primarily due to the fact that some of
the data necessary to complete the calculation is not available in exact form. Without the help
and estimations of London’s Public Safety Director, Rick Cochrane, this report would not have
been possible. Although many of the estimates are not exact, Mr. Cochrane’s observations are
the most current, frequent, and accurate estimates available.
Unanalyzed Land Ownership Benefit:
A major limitation of this study that has the largest effect on final results is that this study
does not address London’s ability to use the nearly 30 acres of land that the two parks occupy
after the useful lives of the facilities have ended. When the 20-year useful life of the parks is
complete, London will still own the property, and could rejuvenate the park spaces. Or, if it
desired, the local government could sell or develop the land. Because it is impossible to know
what the city will do with the land in 20 years, or to know exactly how much the land will be
worth, the benefit that the city will experience after the useful life of the current parks as a
product of owning the land was not considered.
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Indirect and Unquantifiable Costs and Benefits Created by Drainage Improvement:
After completing the FEMA-funded drainage project, the city of London experienced a
number of indirect benefits in addition to the two parks and the new sidewalks that London
constructed. The economic value of these benefits is impossible to calculate with any level of
certainty, and are benefits that are not directly associated with the two new park facilities. Thus,
London has experienced benefit beyond the new parks that were not considered in this report’s
calculations. These benefits are listed, non-exhaustively, below.





New sidewalks with streetlights and hanging baskets
Business and homeowner retention- flooding threatened to force several businesses to
shut their doors or relocate
Increased property values, because flooding no longer occurs
Reduced flood insurance premiums

Although not directly a part of the two park projects, these benefits are a product of London’s
larger agenda set into motion by the original FEMA-sponsored drainage improvement project.
Additionally, certain unpredictable costs associated with the drainage projects and the new parks
could arise in the future. If it were possible to calculate their monetary value, these benefits and
possible costs would merit consideration in an all-inclusive cost-benefit analysis of London’s
recent capital improvement activity. Being unable to account for these impacts is another
limitation to consider.
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Conclusions
Successful FEMA mitigation projects like the one in London typically create benefits for
the communities they take place in that reach far beyond just preventing weather damage and
financial loss. In London’s case, two park spaces are now enjoyed by the community, and it
would have been impossible for these parks to exist without FEMA’s intervention. This analysis
estimates that these two parks will offset 37% of their total cost through marginal user benefit for
the city of London over their 20-year useful life. This yields a benefit-cost ratio of 0.37. These
benefits may not totally offset the cost of construction, but are coupled with nearly $3.8 million
in losses avoided that the city expects to experience as a result of overhauling the existing
drainage infrastructure. Without such significant savings through losses avoided and without
newly stabilized land, it is possible that London may never have constructed the Veteran’s Park
and the Rotary Playground.
In addition to the monetary value of the benefit that London will see, a number of
incalculable benefits to the community have come about as a result of the drainage project and
London’s new parks. These include, but are not limited to improved business and resident
retention, new sidewalks and improved walkability, beautification, increased property values,
and lower flood insurance premiums. When best practice is employed, successful hazard
mitigation does not simply prevent Mother Nature from damaging homes and businesses. It
betters communities by acting as a launching pad for other capital improvement projects, new
initiatives, and community enrichment.
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Appendix A: Individually Manipulated Assumptions
The tables below show how individually manipulating each input in this study’s costbenefit calculation affects the overall results. For each assumption in this study, a table can be
found below that displays overall cost-benefit results, with all other assumptions being held
constant at base-case levels. For example, in the first table below, the only value manipulated
from the base-case assumptions is the value of one park use hour. In the second, the only
assumption that varies from the base case is the daily number of users.
Value of One Hour of Park Use:
Value of One Hour

Marginal Use Benefit minus Total Cost

Benefit-to-Cost Ratio

$1.91

-$1,405,000

0.24-to-1

$3 (Base Case)

-$1,158,000

0.37-to-1

$5

-$703,000

0.62-to-1

$8.06

$0

1-to-1

$10

$433,000

1.24-to-1

Average Daily Number of Users:
Avg. Number of Users

Marginal Use Benefit minus Total Cost

Benefit-to-Cost Ratio

100

-$1,385,000

0.25-to-1

125

-$1,271,000

0.31-to-1

150 (Base Case)

-$1,158,000

0.37-to-1

175

-$1,044,000

0.43-to-1

200

-$930,000

0.49-to-1
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Average Duration of Park Visit:
Avg. Duration of Visit

Marginal Use Benefit minus Total Cost

Benefit-to-Cost Ratio

30 Minutes

-$1,612,000

0.12-to-1

1 Hour

-$1,385,000

0.25-to-1

1.5 Hours (Base Case)

-$1,158,000

0.37-to-1

2 Hours

-$930,000

0.49-to-1

Number of Clement Days per Year:
Number of Days

Marginal Use Benefit minus Total Cost

Benefit-to-Cost Ratio

180

-$1,385,000

0.25-to-1

225

-$1,271,000

0.31-to-1

270 (Base Case)

-$1,158,000

0.37-to-1

315

-$1,044,000

0.43-to-1

360

-$930,000

0.49-to-1

Marginal Use Rate:
Percent of Users “Marginal” Marginal Use Benefit minus Total Cost

Benefit-to-Cost Ratio

10%

-$1,633,000

0.11-to-1

30%

-$1,219,000

0.34-to-1

50%

-$806,000

0.56-to-1

70%

-$393,000

0.78-to-1

90%

$20,000

1.01-to-1
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Social Discount Rate:
Discount Rate Used:

Marginal Use Benefit minus Total Cost

Benefit-to-Cost Ratio

3%

-$1,121,000

0.45-to-1

5%

-$1,141,000

0.41-to-1

7%

-$1,158,000

0.37-to-1

9%

-$1,170,000

0.34-to-1

Based on the tables above, it is evident that manipulating any one assumption can create a
noticeable change in the overall benefit-to-cost ratio that this calculation produces. When
multiple assumptions are changed at once, as in the sensitivity analysis, the change to the overall
calculation can be very large. Using the tables above and the sensitivity analysis, readers and
other researchers can quickly apply their own assumptions about the two park projects to further
investigate the financial and social impacts of the two new parks.
Dollar Values in Appendix rounded to the nearest thousand.

